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Jan. 1897. Mr. Denning , Real Paths of Meteors. 161 


Real Paths of 107 Meteors ooserved during the Ten Years ending 
1896 November. By W. F. Denning. 


The following are the heights, radiants, Are. of such fireballs 
and shooting stars as have been observed at two or more stations 
in England during recent years, and submitted to comparison 
and calculation by the writer. Some of the results have been 
published before in a detached form in the Journals of the Liver¬ 
pool Astronomical Society and British Astronomical Association, 
and in The Observatory or Nature . They are now brought 
together in a complete form, and arranged according to the day 
of the year. It is thought this plan will facilitate reference and 
prevent troublesome searches amongst various publications on the 
part of those making inquiries into the subject. Many of the ob¬ 
servations were made in connection with the meteoric sections of 
the two societies above named. The principal observers were 
Mr. H. Corder, Bridgwater ; Mr. D. Booth, Leeds; Professor A. S. 
Herschel, Slough; and the writer, Bristol. Several other 
observers contributed useful observations, and the abbreviations 
are :— 


T. W. B. . 

. T. W. Backhouse, Sunderland. 

E. R. B. . 

. E. R. Blakeley, Dewsbury. 

D. B. 

D. Booth, Leeds. 

H. C. 

. H. Corder, Bridgwater. 

G. T. D. . 

. G. T. Davis, Reading. 

W. E. D. . 

. W. F. Denning, Bristol. 

J. E. 

. J. Everslied, Kenley, Surrey. 

A. S. H. . 

. A. S. Herschel, Slough. 

S. A. S. - . 

. -S. A. Saunder, Wokingham, Berks. 


In the column headed “ Velocity " £; v." means very, “ sw.’ r 
swift, “m.” moderate or medium speed. 

The greatest height of any w r ell-observed meteor in the list 
was that of a small Perseid (N"o. 65) seen before sunrise on 1893 
August 15, which at its first appearance was 126 miles above the 
Earth’s surface. 

The height of ordinary meteors is seldom above 100 miles. 
There are, however, some notable exceptions. A meteor of the 
first magnitude was seen at the same time on 1890 December 9 
by Mr. Booth at Leeds and by myself at Bristol, and the obser¬ 
vations, which appear quite consistent, indicate a height of 208 
miles at first appearance and 165 at disappearance, but the figures 
are so exceptional when compared with others that I have, in 
order to be on the safe side, rejected the observation. 
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162 -Mr. Denning, Beal Paths of Meteors 

The average values derived from all the results summarised 
in the table are :— 


Height at first appearance 73*6 miles (106 meteors) 


,, disappearance 45*3 „ 

(107 

) 

Length of Path 

62-1 „ 

(105 „ 

Y 

Velocity 

26 9 „ 

(58 „ 

) 


It must be remembered that these values are from a pro¬ 
miscuous collection of fireballs and shooting stars. Fireballs 
usually penetrate much lower into the atmosphere than small 
meteors, and they exhibit a longer flight and slower motion. 

Catalogues of the real paths of meteors are not without their 
uses, as they supply data for after comparison. When one of 
these objects is seen, and its course determined from several in¬ 
dependent observations, it is interesting to see if it accords with 
any meteor or meteor-shower noticed in preceding years. Thus 
on 1896 September 10, 9 h 3 m , a brilliant meteor was recorded 
by many persons in England, and a comparison of the paths 
showed that it was directed from a radiant at 72°-f42° in 
Auriga (No. 72). Now referring to Professor G. von NiessPs 
Catalogue we find two fireballs as follow :— 

No. 78, 1866 Sept. 6 = j). Radiant 79 + 44. 

No. 79, 1869 Sept. 8 4x 2^. Radiant 70 + 45. 

The inference is therefore that the three objects belonged to 
one and the same stream, Extending the comparison to meteor 
showers we shall find the following radiants exhibit a good ac¬ 
cordance in date and position :— 

o o 

Tupman, No. 66, 1870, Aug. 29 • « _ . 75 + 45 

Denning, No. 520, 1885, Sept. 12-15 . • 73 + 43 

„ No. 549, 1879, Sept. 15-16 . .72 + 41 

The mean positions of the radiants of the three fireballs and 
of the three meteor showers are as follow :— 

Fireballs, Sept. 6-10 • • « • 737 + 437 
Meteor showers, Aug. 29-Sept. 16. . 73*3 + 43'Q 


The agreement could scarcely be more satisfactory. 

Such materials are also valuable for the purpose of investi¬ 
gating long-continued radiants, or radiants which, like that of 
the Perseids, shift their position amongst the stars. Thus Nos. 
8 and 13 showed radiants nearly identical in Cepheus , while Nos. 
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Jan. 1897. observed during ten years. 

17, 27, 35, (fee., are near together in Libra. Among such re¬ 
semblances some may be purely accidental, but the agreements 
in certain cases are so striking, and particularly those found in 
the radiants of meteor showers, that they deserve careful atten¬ 
tion. : 

The apparent radiants of fireballs are often not so accurate as 
could be wished, owing to the nature of the observations which 
are more or less imperfect and incorrect. Happily, a decided 
improvement has been shown in recent years both in the number 
and quality of such records. Though a vast number of brilliant 
fireballs have been allowed to escape suitable investigation in the 
past, it is hoped the time will soon arrive when most of these 
bodies, which appear over Europe and America, will be sufficiently 
well observed to enable their real paths to be calculated with pre¬ 
cision. 

Bristol: 189 6 December 6 . 
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Catalogue of Beal Paths of Large Meteors . 

By Professor Gustav von Niessl. 

(Communicated by W. F. Denning .) 

The following real paths of large meteors have been computed 
by me in recent years. 

The descriptions of the objects were partly collected by my¬ 
self, partly taken from various scientific papers and journals, viz. 
from Heis’s Wochenschrift far Astronomic, Reports of Vienna 
Academy , the Comptes Bendas of the French Academy, the 
American Journal of Science , and others. 

The succession of the several phenomena contained in this 
list is arranged according to the month and day (beginning with 
the commencement of the year), without regard to the particular 
years in which they were observed, as in my opinion this method 
of tabulation will allow a ready and convenient means of 
reference. 

I have not availed myself of the very numerous and valuable 
notices and researches in the reports of the Luminous Meteor 
Committee of the British Association for the Advancement of 
Science (1848 to 1880), as one may hope that a summary of them 
will be prepared by Professor Herschel. 

It is also to be hoped that a general catalogue of the real 
paths of fireballs will soon be compiled, and that this will include 
the results of other workers in this field; for example, Galle, 
Weiss, Newton, Koerber, <kc. 


Briinn , Austria: 

1896 November 12. 
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